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Sc!^) An apparatus for performing speech coding in a CULi* syst 



^ said apparatui compnsmg: 



an 



adaptive codebook in which previously synthesized execution signals are 



stored; 

a stochak codebook in which a plurality of excitation vectors are stored, said 
stochastic codeiok comprising a first subcodebook in which excitation vectors 
composed of a sAall number of pulses are stored and a second subcodebook in which 
excitation vectors Composed of a large number of pulses are stored; 

a synthesized speech obtainer ihat obtains synthesized speech using excitation 
infonnatipn acquired\from said adaptive codebook and said stochastic codebook, using 
linear prediction coefilients obtained by performing linear prediction coeficient analysis , 
on an input speech signal; 

a gain informatioAobtainer Ihat obtains gain infonnation of said synthesized 
speech using a relation of Ld synthesized speech and said input speech signal; and 

a transmitter that tranWits said linear prediction coefficients, said excitation 
information and said gain information, 

wherein said stochastic dodebook comprises a controller that controls a gain for 



respective excitation vectors in s; 



lid first subcodebook and said second subcodebook 



corri 



•esponding to a distance between pulses of the excitation vectors in said first 
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^\\t^ suboodebook and a computation system that obtains tlie excitation information using the 



•iff^ti"^ vectors. 

3. C^SSi^The apparatus according to claim 1. wherein said controller 



makes the gain of the excitation vectors in said second subcodebook small when the 
distance between pulses of the excitation vectors in said first subcodebook is short, and 
makes the gain for the excitation vectors in said second subcodebook large when the 
distance between pulses of excitation vectors in said first subcodebook is long. 

4. The apparatus according to claim 3, wherein said controUer 
calculates the gain according to a following equation: 

g= IP1-P2I /L 

wherein g is the gain, PI and P2 are respectively excitation vector posts in first 
subcodebook, and L is a vector length. 

5. (dS^J^) An apparatus for perfoiming speech coding in a CELP system, 

said apparatus comprising: 

adaptive codebook in which previously synthesized execution signals are 



an ; 



stored; 



a stochastic codebook in which a plurality of excitation vectors are stored, said 
stochastic codebook comprising a first subcodebook in which excitation vectors 
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composed of a small number of pulses are stored and a second subcodebook in which 
excitation vectors composed of a large number of pulses are stored; 

a synthesized speech obtainer that obtains synthesized speech using excitation 
information acquired from said adaptive codebook and said stochastic codebook, using 
linear prediction coefficients obtained by performing linear prediction coefficient analysis 

on an input speech signal; 

a gam information obtainer that obtains gain information for said synthesized 
speech using a relation of said synthesized speech and said input speech signal; and 

a transmitter that transmits said linear prediction coefficients, said excitation 
information and said gain information, • 

wherein said stochastic codebook has an instructor that instructs an excitation 
vector to be acquired from said first subcodebook and said second subcodebook 
corresponding to a distance between excitation vectors in said first subcodebook, and a 
switch that switches between outputs of tiie excitation vectors in said first subcodebook 
and said second subcodebook according to the instruction by said [instruction 



means]instiuctor. 

7 6. (gicair€epy\ An apparatus for performing speech coding in a CELP system. 



^ said apparatxis comprlsn 
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^yi^ an adapVe codebook in which previously synthesized execution signals are 
V stored; 

a stochastiLodebook in which a plurality of excitation vectors are stored, said 
stochastic codebool comprising a first subcodebook in which excitation vectors 
comprising a smaU nWber of pulses are stored and a second subcodebook in which 
excitation vectors comprising a large number of pulses are stored; 

a symhesized spLh obtainer that obtains a synthesized speech using excitation 
information acquired fro\ said adaptive codebook and said stochastic codebook, using 
Unear prediction coeffiecieL obtained by performing linear prediction coefficient 

analysis on an input speech sitoaU 

a voice determiner that Wonns a voiced/unvoiced judgment on said input speech 

signal using said linear predictiola coefFicients; 

a gain information obtaineUat obtains gain information for said synthesized 
speech using a relation of said synAesized speech and said input speech signal; and 
a transmitter that transmits said linear prediction coefficients, said excitation 
information and said gain information,^ 

wherein said stochastic codebookas a controller that controls a gain for 
respective excitation vectors in said first Wodebook and said second subcodebook 
:sponding to a distance between pulseLf the excitation vector in said first 



\ 



corres 
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bdeboX and a computation system that obtains the excitation infonnation using the 



8. (GlScS^) The apparatus according to claim 6, wherein said controller 
makes the gain for the excitation vector in said second subcodebook small when the 
distance between pnlses of excitation vectors in said first subcodebook is short, and 
makes the gain for the excitation vector in said second subcodebook large when the 
distance between p Uses of excitatior vectors in said first subcodebook is long. 

9. (Q^!^ The apparatus according to claim 6, wherein said controller 
calculates the gain according to a following equation: 

g = lPl-P2|/R 

wherein g is the gain, PI and P2 are respectively excitation vector positions in said firsrt 
subcodebook, ajid R represents a weighting coefficient and is a vector lengfli L when a 
result of the voiced/ unvoiced judgment indicates a voiced speech, and L X 0.5 when the 
result of the voiced / unvoiced judgment indicates an unvoiced speech. 

10. i^^) An apparatus for performing speech coding in a CELP system. 

said apparatus comprising: 

an adaptive codebook in which previously synthesized execution signals are 

stored; 
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a stochastic codebook in which a plurality of excitation vectors are stored, said 
stochastic codebook comprising a first subcodebook in which excitation vectors 
comprising a small number of pulses are stored and a second subcodebook in which 
excitation vectors comprising a larjge number of pulses are stored; 

a synthesized speech obtainer lhat obtains a synthesized speech using excitation 
information acquired from said adaptive codebook and said stochastic codebook, using 
linear prediction coefficients obtained by performing linear prediction coefficient analysis 

on an input speech signal; 

a determiner that performs a voiced/unvoiced judgment on said input speech signal 

using said linear prediction coefficients; 

a gain information obtainer that obtains gain information for said synthesized 
speech using a relation of said synthesized speech and said input speech signal; and 

a transmitter that transmits said linear prediction coefficients, said excitation 
information and said gain infonnation, 

wherein said stochastic codebook comprises an instructor that instructs an 
excitation vector to be acquired from said first subcodebook and said second 
subcodebook corresponding to a distance between excitation vectors of said first 
subcodebook, and a switch that switches between outputs of the excitation vectors in said 
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first subcodebook and said second subcodebook according to the instruction by said 



instructor. 






11. "^Si^ An apparatus for performing speech coding in a CELP system. 

said apparatusVomprising: 

an ftdapti\e codebook in which previously synthesized excitation signals are 

stored; 

a stochastic ^debook in which a plurality of excitation vectors are stored, said 
stochastic codebook\omprising a first subcodebook in which excitation vectors 
comprising a small nuiber of pulses are stored and a second subcodebook in which 
excitation vectors compJ^^ing a large number ofpulses axe stored; . 

a receiver that recedes linear prediction coefficients, excitation information and 
gain information transmittefl from a coding side; and 

a speech decoder tbatVecodes a speech using said excitation information 
multiplied by said gain infoimVtion, and said prediction coefficients, 

wherein said stochastic Vet>ook has a controller that controls a gain for 
respective excitation vectors in sSad first subcodebook and said second subcodebook 
spending to a distance betwedh pulses of the excitation vectors in said first 



corres 



subcodebook and a computation sysU^m that obtains the excitation iBformation using the 
gain controlled excitation vectors. 
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12. (€teS^4y) The apparatus according to claim 1 1 , wherein said apparatus 
further comprises a linear prediction coefficient provider that provides said linear 
prediction coefficients to said stochastic codebook. 

13. (^!^^ A method for performing speech coding in a CELP system, said 

method comprising: 

controlling a gain for respective excitation vectors in a first subcodebook and a 
second subcodebook corresponding to a distance between pulses of excitation vectors in 
said first subcodebook of a stochastic codebook having said first subcodebook of a 
stochastic codebook comprising said first subcodebook in which excitation vectors 
comprising a small number of pulses are stored and said second subcodebook in which 
excitation vectors comprising a large number of pulses are stored; 

obtaining excitation information using gain controlled excitation vectors; 

obtaining a synthesized speech using excitation information acquired from an 
adaptive codebook and said stochastic codebook, using linear prediction coefficients 
obtained by performing linear prediction coefficient analysis on an input speech signal; 
and 

obtaining gain information for said synthesized speech using a relation of said 
synthesized speech and said input speech signal. 
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14. (tenC^ The method according to claim 13, wherein said method further 
comprises performing a voiced / unvoiced judgment on said input speech signal using 

said linear prediction coefficients. 

15. Iffiliji^A method for performing speech coding in a CELP system, said 

method comprising: 

selecting an excitation vector in at least one of a first subcodebook and a second 
subcodebook corresponding to a distance between pulses of excitation vectors .in said first 
subcodebook of a stochastic codebook having said first subcodebook in which excitation 
vectors comprising a small number of pulses are stored and said second subcodebook in 
which excitation vectors comprising a large number of pulses axe stored; 
obtaining excitation information using the selected excitation vector; 
obtaining a synthesized speech using excitation formation acquired &pm an 
adaptive codebook and said stochastic codebook, using linear prediction coefficients 
obtained by performing linear prediction coefficient analysis on an input speech signal; 
and obtaining gain information of said synthesized speech using a relation of said 
synthesized speech and said input speech signal. 

16. ^ta^) The method according to claim 15, wherein said method further 
comprises performing a voiced/unvoiced judgment on said input speech signal using said 
linear prediction coefficients. 
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17. ^^^f A recording medium readable by a computer, said medium 
storing a speech coding progi^ comprising ^ adaptive codebook m which previously 
synthesized excitation signals are stored, and a stochastic codebook in which a plurality 
of excitation vectors are stored, said stochastic codebook having a first subcodebook in 
which excitation vectors comprising a small number of pulses are stored and a second 
subcodebook in which excitation vectors comprising a large number of pulses are stored, 
said program including computer instructions comprising: 

controlling a gain for respective excitation vectors in said first subcodebook and 
saidsecondsubcodebookcorrespondingtoadistancebetweenpulsesofexcitatio^ 

vectors in said first subcodebook of said stochastic codebook; 

t obtaining excitation information using gain controlled excitation vectors; ^ 

obtaining a synthesized speech using excitation information acquired 

adaptive codebook and said stochastic codebook, using linear prediction coefficients 
obtained by performing Unear prediction coefficient analysis on an input speech signal; 
and 

obtaining gain information for said synthesized speech using a relation of said 
synthesized speech and said input speech signal, 

wherein said stochastic codebook has a controller that controls a gain for 
respective excitation vectors in said first subcodebook and said second subcodebook 
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corresponding to a distance between pulses of the excitation vectors in said first 
subcodebook and a computation system that obtains the excitation information using the 
gain controlled excitation vectors. 



The following claims axe submitted for consideration by the Examiner. 
... ^g^J^^ for performing speech coding in a CELP system, said apparatus 
comprising: 

an adaptive codebook in which previously synthesized execution signals are stored; 

a stochastic codebook in which a plurality of excitation vectors are stored, said 
stochastic codebook comprising a first subcodebook in which excitation vectors comprising 
a small number of pulses are stored and a second subcodebook in which excitation vectors 
comprising a large number of pulses are stored; 

a receiver that receives linear prediction coefficients, excitation information and gain 
information transmitted from a coding side; and 

a speech decoder that decodes a speech using said excitation information multiplied 
by said gain information, and said linear prediction coefficients, 

wherein said stochastic codebook has an instructor that instructs an excitation vector 
to be acquired from said first subcodebook and said second subcodebook corresponding to 
a distance between excitation vectors in said first subcodebook. and a switch that switches 
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between outputs of the excitation vectors in said first subcodebook and said second 
subcodebook according to the instruction by said instructor. 

^9;JJjh^^3^ according to claim 18, wherein said apparatus further comprises 
a linear prediction coefficient provider that provides said linear prediction coefficients to said 

stochastic codebook. . 

^T^j^^^^S medium readable by a computer, said medium storing a speech 
coding program comprising an adaptive codebook in wWch previously synthesized excitation 
signals are stored, and a stochastic codebook in which a plurality of excitation vectors are 
stored, said stochastic codebook having a first subcodebook in which excitation vectors 
posed of a small number of pulses are stored and a second subcodebook in which 
vectors comprising a large number of pulses are stored, said program including ^ 



com] 

excitation 



computex instructions comprising: 

controlling a gain for respective excitation vectors in said first subcodebook and said 
second subcodebook corresponding to a distance between pulses of excitation vectors in said 
first subcodebook of said stochastic codebook; 

obtaining excitation information using gain controlled excitation vectors; 

obtaining a synthesized speech using excitation infonnation acquired from said 
adaptive codebook and said stochastic codebook, using linear prediction coefficients 
obtained by performing linear prediction coefficient analysis on an input speech signal; and 
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